Ginkgolic acid induces interplay between apoptosis and autophagy regulated by ROS generation in colon cancer.
Presently, developing effective anti-colon cancer drugs still remains to be important. Ginkgolic acids (GA), as a botanical drug extracted from the seed coat of Ginkgo biloba L., possess various bioactive properties. Our findings, for the first time, indicated that GA suppressed colon cancer cell proliferation, migration and invasion. GA led to cell death through G0/G1 phase arrest. In addition, apoptosis was significantly induced by GA treatment. The intrinsic apoptosis pathway was included, proved by the release of cytochrome c (Cyto-c) from the mitochondria into the cytosol. GA-induced autophagy was supported by the dose-dependent increase of LC3BII, autophagy-related gene-5 (ATG-5) and Beclin-1. Notably, silencing ATG-5 further reduced the cell viability and enhanced apoptosis in GA-treated colon cancer cells, indicating that GA-induced apoptosis rather than autophagy contributes to colon cancer cell death. And mammalian target of rapamycin complex 1 (mTORC1) was dose-dependently reduced by GA, evidenced by the reduction of p-mTOR, p-p70 ribosomal S6 kinase (p70s6k) and p-pras40. Moreover, GA markedly resulted in reactive oxygen species (ROS) generation, along with increased H2O2 and O2-. However, blocking ROS generation using its scavenger, NAC, significantly recovered GA-induced cells death, supported by the increase of cell viability, and the decrease of apoptosis. The expressions of autophagy- and cell cycle arrest-related molecules, as well as mTORC1 were also reversed by N-acetyl-l-cysteine (NAC) in GA-treated cells. In vivo, GA reduced tumor growth without toxicity to animals. In conclusion, our study illustrated that GA caused G0/G1 phase arrest and triggered intrinsic apoptosis and autophagy modulated by ROS generation in human colon cancer, elucidating that GA might be considered as a potential agent for colon cancer therapy.